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DETAILED ACTION 

Applicants 1 remarks and amendments filed on June 9, 2005 have been carefully 
considered. Claims 1-2 and 8-9 have been amended. Claims 15-1 9 have been 
withdrawn. Claims 1-19 are pending in this application. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Heil 
et al. (5,874,051) in view of Yamamoto (6,634,168) and Takeuchi et al. (4,774,217). 
Regarding claims 1-2 and 7, Heil discloses a carbon device (Fig. 1) for carbon 
monoxide removal by selective oxidation (Abstract) comprising: a carbon monoxide 
selective oxidation catalyst layers (5) each containing a carbon monoxide selective 
oxidation catalyst (Col. 3, lines 20-27) which reduces the concentration of carbon 
monoxide contained in a gas by oxidation, wherein said carbon monoxide selective 
oxidation catalyst layers are serially connected (Fig. 1) to each other, an air introducing 
unit (4), and a gas temperature controlling unit (7), wherein said air introducing unit and 
said gas temperature controlling unit are disposed at the upstream side of said carbon 
monoxide selective oxidation catalyst layer in the flow direction of said gas (Fig. 1 ); a 
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carbon monoxide selective oxidation catalyst layers (5) each containing a carbon 
monoxide selective oxidation catalyst or precious metal (Col. 3, lines 38-40) which 
reduces the concentration of carbon monoxide contained in a gas by oxidation (Col. 3, 
lines 23-27), wherein said carbon monoxide selective oxidation catalyst layers are 
serially connected (Fig. 1) to each other, the temperature controlling unit (6), an air 
introduction unit (3), and a gas mixing unit (8) are provided between the carbon 
monoxide selective oxidation catalvst lavers (5), wherein a reformed gas discharged 
from the temperature controlling unit (6) is introduced into the air introduction unit (3), 
the reformed gas being discharged from the air introduction unit into the gas mixing unit 
(8) and the reformed gas discharged from the gas mixing unit (8) being introduced into 
the carbon monoxide selective oxidation catalyst layers (5) as a flow direction of the gas 
is from an upstream side to a downstream side of the carbon monoxide selective 
oxidation catalvst layers (5). Heil fails to disclose the amount of metallic catalyst 
contained in each of said carbon monoxide selective oxidation catalyst layers is larger 
than the amount in the preceding carbon monoxide selective oxidation catalyst layer 
from the upstream side to the downstream side in the flow direction of said gas. 
Yamamoto teaches the downstream catalyst (12) contains a larger catalyst amount 
(Col. 2, lines 24-35) than the upstream catalyst (10) to sufficiently oxidize CO (Col. 1 , 
lines 5-10) and remove even slightly oxidizable hydrocarbons (Col 2, lines 55-60). 
Takeuchi also teaches it is desirable to provide a higher catalyst density on the 
downstream side than the upstream side (Col. 3, lines 25-30) to minimize the 
deactivating of the catalyst substance on the downstream side or to maintain the 
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catalytic activity on the downstream side (Col. 6, lines 53-63). Thus, it would have been 
obvious in view of Yamamoto and Takeuchi to one having ordinary skill in the art to 
modify the apparatus of Heil with a catalyst layer on the downstream side having a 
larger catalyst amount than on the preceding catalyst layer as taught by Yamamoto and 
Takeuchi in order to effectively oxidized the CO and/or remove oxidizable 
hydrocarbons. With respect to the cooling medium flows in a direction crossing the flow 
direction of the gas in the carbon monoxide selective oxidation catalvst, it is 
conventional to provide a cross flow cooling medium to control the temperature of the 
reaction and it would have been obvious to do so here since cross flow cooling medium 
is thermally more efficient than parallel flow cooling medium. Regarding claims 3-4, 
Heil shows the reactor chamber (2) is provided with a catalyst layers (5) connected in 
series. Regarding claims 5 and 6, it is conventional to provide a second carbon 
monoxide selection oxidation catalyst layer arranged in parallel and it would have been 
obvious to do so here to allow the oxidize layers and/or beds to continuously purifying 
the CO while the other is being regenerated. 

2. Claims 8-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Heil 
et al. (5,874,051) in view of Iwaoka '107 and Takahata et al. '610. Regarding claims 8- 

1 1 and 14, Heil discloses a carbon device (Fig. 1) for carbon monoxide removal by 
selective oxidation (Abstract) comprising: a carbon monoxide selective oxidation 
catalyst layers (5) each containing a carbon monoxide selective oxidation catalyst (Col. 

3, lines 20-27) which reduces the concentration of carbon monoxide contained in a gas 
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by oxidation, wherein said carbon monoxide selective oxidation catalyst layers are 
serially connected (Fig. 1 ) to each other, an air introducing unit (4), and a gas 
temperature controlling unit (7), wherein said air introducing unit and said gas 
temperature controlling unit are disposed at the upstream side of said carbon monoxide 
selective oxidation catalyst layer in the flow direction of said gas (Fig. 1); a carbon 
monoxide selective oxidation catalyst layers (5) each containing a carbon monoxide 
selective oxidation catalyst or precious metal (Col. 3, lines 38-40) which reduces the 
concentration of carbon monoxide contained in a gas by oxidation (Col. 3, lines 23-27), 
wherein said carbon monoxide selective oxidation catalyst layers are serially connected 
(Fig. 1) to each other, the temperature controlling unit (6), an air introduction unit (3), 
and a gas mixing unit (8) are provided between the carbon monoxide selective oxidation 
catalvst lavers (5), wherein a reformed gas discharged from the temperature controlling 
unit (6) is introduced into the air introduction unit (3), the reformed gas being discharged 
from the air introduction unit into the gas mixing unit (8) and the reformed gas 
discharged from the gas mixing unit (8) being introduced into the carbon monoxide 
selective oxidation catalyst layers (5) as a flow direction of the gas is from an upstream 
side to a downstream side of the carbon monoxide selective oxidation catalvst layers 
(5). Heil fails to disclose the length of each of said carbon monoxide selective oxidation 
catalyst layer is longer than the length of the preceding carbon monoxide selective 
oxidation catalyst layer from the upstream side to the downstream side in the flow 
direction of said gas. Iwaoka '107 teaches the second catalyst layer 17 with a longer 
length located downstream of the first catalytic layer 12 (Col. 3, lines 14-20) to provide a 
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high purification ratio (Col. 1 , lines 57-68) and prevent excessive temperature rise in the 
catalyst layers. Takahata '61 0 also teaches the importance of providing a upstream 
catalyst layer with a shorter length preferably 1/10 to 3/10 to the total catalyst length in 
order to control temperature in the upstream catalyst layer and maintain the catalyst 
activity level in the downstream (Col. 8, lines 17-30). Thus, it would have been obvious 
in view of Iwaoka and/or Takahata to one having ordinary skill in the art to modify the 
apparatus of Heil with a longer length of the catalyst layer on the downstream than the 
upstream catalyst layer as taught by Iwaoka and/or Takahata in order to control the 
temperature in the catalyst layers and maintain the sufficient catalytic activity level on 
the downstream catalyst layer. With respect to the cooling medium flows in a direction 
crossing the flow direction of the gas in the carbon monoxide selective oxidation 
catalvst, it is conventional to provide a cross flow cooling medium to control the 
temperature of the reaction and it would have been obvious to do so here since cross 
flow cooling medium is thermally more efficient than parallel flow cooling medium. 
Regarding claims 12 and 13, it is conventional to provide a second carbon monoxide 
selection oxidation catalyst layer arranged in parallel and it would have been obvious to 
do so here to allow the oxidize layers and/or beds to continuously purifying the CO while 
the other is being regenerated. 



Application/Control Number: 10/055,986 Page 7 

Art Unit: 1764 

Response to Arguments 

Applicant's arguments filed 6/9/05 have been fully considered but they are not 
persuasive. With respect to Applicants' arguments that the prior art fails to disclose or 
suggest the added limitations in claims 1 and 8, Examiner respectfully disagrees. Heil 
discloses the temperature controlling unit (6), an air introduction unit (3), and a gas 
mixing unit (8) are provided between the carbon monoxide selective oxidation catalvst 
lavers (5), wherein a reformed gas discharged from the temperature controlling unit (6) 
is introduced into the air introduction unit (3), the reformed gas being discharged from 
the air introduction unit into the gas mixing unit (8) and the reformed gas discharged 
from the gas mixing unit (8) being introduced into the carbon monoxide selective 
oxidation catalyst layers (5) as a flow direction of the gas is from an upstream side to a 
downstream side of the carbon monoxide selective oxidation catalvst layers (5). With 
respect to the argument of that the prior fails to disclose the cooling medium in cross 
flow with the direction of the flow of the gas, it is conventional to provide the cooling 
medium with cross flow instead of parallel flow and it would have been obvious to do so 
here, since cross flow cooling medium provide more efficient heat transfer than parallel 
flow (See USPN 4,799,539 and USPN 5,915,469). 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tom P. Duong whose telephone number is (571) 272- 
2794. The examiner can normally be reached on 8:00AM - 4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn Caldarola can be reached on (571) 272-1444. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 

Tom Duong 
August 12, 2005 




Gienn Caidaroia 
Supervisory Patent Examiner 
Technology Center 1700 




